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Summary Report DEC Site #90-0560

1.0 Introduction

The following is a summary report of findings of a soil gas and groundwater monitoring program
initiated to evaluate the benefits gained from continuing soil vapor extraction at Haviland’s Gulf station
located on High Street in Brattleboro, VT (See Site Locus Map in Appendix A). The report has been
prepared by ENVIRONMENTAL COMPLIANCE SERVICES, Inc. (ECS) of Brattleboro, VT on behalf
of Barrows Coal Company of Brattleboro.

Following its shut down in July 1996, due to persistently low levels of volatile organic compounds
(VOCs) the catalytic oxidation incinerator and blower were removed from the site for use at a state
funded remedial system located in Fairhaven, VT. Dedicated soil gas survey (SGS) points installed
along the eastern border of the site were screened for VOCs to determine if a build-up of gasoline
vapors was occurting. A program was initiated to assess the potential for vapor build-up though a
combination of SGS monitoring and cycling of the soil vapor extraction (SVE) system. Since the catox
unit and blower were removed from the site, granular activated carbon (GAC) and a portable electric 1
horsepower blower were used to activate the SVE points. VOCs were monitored at the three SVE and
five SGS points using an organic vapor meter (OVM). Groundwater samples were obtained from the
six groundwater monitoring wells located at the site and at downgradient properties was for VOC
analysis by EPA Method 8020 plus MTBE.

Personnel from ERD Environmental, Inc. of Brattleboro, VT performed the above noted site
investigations. In August of 1997, ERD closed its Brattleboro office and former ERD employees now
staff the Brattleboro office of ECS. Lee Merrill of Barrows Coal Company contracted ECS to provide
environmental services at the Haviland’s Gulf site.

2.0 Summary of Investigations
2.1 VOC Levels in Soil Gas

In order to evaluate the SVE system at the Haviland’s Gulf site for closure, ERD petsonnel
monitored VOC levels during periods of system cycling. As part of this monitoring, a one-
hour test run was conducted on August 19, 1996. VOC levels increased with time and ERD
recommended retesting the SVE system for longer periods to determine if higher VOC levels
accumulate. Using a one horsepower blower and a 55 gallon GAC canister, the system was
run for 69 hours from October 14 through 17, 1996. Air flow velocity averaged 1160 feet per
minute (25 cfm) as measured through a 2 inch diameter PVC effluent pipe. Vacuum levels
ranged from 1.0 to 4.5 inches of water. During the first 24 hours, low, but gradually increasing
influent levels of VOCs were measured. The test run continued until peak VOC readings were
reached (24 ppm at EP-3). After almost 3 days, the VOC levels dropped to 0.0 to 3.8 ppm.
Vacuum and air velocity readings remained relatively constant. No VOCs were detected in the
effluent of the GAC canister during the test period. The test results are summarized in Table 1.
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Table 1. VOC, Vacuum Readings, and Flow Rates
Measured During the October, 1996 Test Run
Extraction Point GAC Extraction Point
Intluent
1 2 3 1 2 3

10/14/96 0.6 0.6 0.8 0.8 NM NM NM
12:20

10/14/96 12.6 0.0 5.6 4.7 1.0 35 3.0
16:45

10/15/96 8.3 0.0 5.6 15.4 4.5 3.5 3.5
8:45

10715/96 16.0 0.9 24.2 11.6 3.0 3.5 4.0
13:45

10715196 13.8 1.4 2.3 12.6 4.0 4.0 4.0
16:30

10/16/96 110 2.5 7.6 3.1 4.0 4.0 4.0
10:30

10/16/96 9.0 0.2 20.1 9.2 3.5 3.5 3.5
16:45

10/17/96 0.7 0.0 3.8 1.0 4.0 3.5 3.5
08:45

Using VOC levels and flow rates measured during the test period, the degree of soil gas

contamination was evaluated by determining the theoretical volume of gasoline collected during

the test period. The calculations are presented in Table 2.

Table 2. VOC levels and Theoretical Recovery Rates of Gasoline

R

" Date

During the October 1996 Test Run

10/14/96
16:45 . 1.55 1.41 x 10
10/15/96 8:45 15.4 1.31 5.00 4.62 x 10t
13:45 11.6 0.986 3.84 3.48 x 10"
16:30 12.6 1.07 4.17 3.78 x 10¢
10/16/96 10:30 3.1 0.26 1.01 9.18 x 107
16:435 9.2 0.78 3.4 2.76 x 10"
10/17/96 08:45 1.0 0.@_ 0.33 SQ x 10°¢
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The total theoretical volume of gasoline recovered during the test run was 0,011 gallons. This
equated (o an average daily rate of approximately 0.004 gallons/day or 1.3 gallons/year.

The VOC levels at the five SGS points were screened in concert with the SVE points using the
OVM. The results are presented in Table 3.

Table 3. VOCs Detected at SGS Points During
the October 1996 Test Run

10/14/96 0.0 0.8 0.3
16:45 0.0 0.0 0.0 38 0.0
10/15/96 8:45 0.2 0.0 0.0 21 0.6
13:45 0.4 0.0 0.0 158 0.0
16:30 0.0 0.0 0.0 116 0.0
10/16/96 10:30 Q.0 0.0 0.0 0.0 0.0
16:45 0.0 0.0 0.0 36 0.0
10/17/96 08:45 0.0 0.0 0.0 43 0.0
VOC levels are measured in ppmy

The highest level of VOCs detected came from SGS point #4 (158 ppm). This point is located
immediately northeast of the site building. A site map showing the layout of the SGS points is
provided in Appendix B. SVE extraction point #3, located closest to the eastern property line
of the Haviland’s Guif Station, also had the highest level of VOCs detected during the test run.
A delay of approximately 24 hours was observed before the maximum VOC levels were
reached for both the SVE and SGS points. At the start of the test run the VOC levels in each
SVE point were less than 1.0 ppm. As the test proceeded, VOC levels increased at SVE-1 and
-3 and SGS-4.

ERD concluded that residual gasoline contamination remained in the site soils, particularly in
the vicinity of SGS point #4 and SVE exiraction point #3. ERD concluded from this test run
that continued operation of the SVE system at Haviland’s Guif did not justify the mited
remedial benefits gained, and the level of petroleum contaminants remaining at the site should
be adequately remediated through passive degradation via natural volatilization and
biodegradation. ERD presented this information in letters to the VT DEC.

Since the test run was performed in mid October (cooler temperatures), ERD recommended
monthly monitoring of the SGS points through the summer of 1997, with full rounds of
groundwater sampling to be conducted in April and June, 1997. If no significant increases in
VOC levels were detected at the SGS points over the summer period and no changes were
detected in the trend of groundwater contaminant levels, the site would be recommended for a
Site Management Activity Completed designation.




ENVIRONMENTAL COMPLIANCE SERVICES, Inc. Haviland's Gulf Station, Brattleboro, VT
Sununary Report DEC Sire #90-0560

2.2 SGS Point Monitoring

Results from the screening of VOCs at the five on-site soil gas survey (SGS) points are
summarized in Table 4. ERD personnel used a Thermo Environmental Instruments Model
580B Organic Vapor Meter (OVM) field calibrated to a 250 ppm Isobutylene span gas to
monitor the VOC levels.

Table 4, VOCs Detected at SGS Points

74996
T/17/96
7125196
7730/96
B/8/06
8/16/96
8/30M96 | A T
914196 NA 0.0
9/12/96 0.6 0.0
9/20/96 0.0 0.0
0121196 0.0 0.0
10/8/96 0.0 0.0
10425196 0.0 0.0
VASS6 12 0.0 G A
11/8/96 0.0 0.0
2/26/97 0.0 0.0
417197 0.0 0.0
4/25/97 0.0 0.0 )
519/97 0.0 0.0 T,
6/11/97 0.0 0.0 .
6125197 0.0 0.0
VOC readings in ppmv
INA = not accessible

2.3 Groundwater Sampling and Analysis

The last quarterly report submitted to the VT DEC by ERD was dated December 16, 1996 and
addressed groundwater sampling conducted on October 3, 1996. On April 7, 1997 and June
25, 1997, ERD personnel collected groundwater samples from the site monitoring wells.
During each sampling event groundwater was gauged using a Solinst water level meter accurate
to 0.01 foot and samples were collected with standard plastic disposable bailers after adequately
purging the well of water by removing three well volumes. The samples, a trip blank, and
duplicate sample from MW-3 were refrigerated and sent, via courier, to Alpha Analytical
Laboratories in Westborough, Massachusetts for analysis by EPA Method 8020 plus MTBE.
Groundwater potentiometric data and analytical results are summarized in Tables 5 and 6.

4
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Total BTEX levels for previous sampling events are provided for comparison.

Table 5. Groundwater Potentiometric Data

Groundwater Monitoring Wells
Date Data (in feet)
MW-1 MW-2 MW-3 MW-4 MW-5 MW-8
Top of PYVC 100.00 93.66 96.68 94,17 890.07 93.99
47197 Depth to 9.33 dry 5.30 5.94 5.26 13.22
Groundwater
Groundwater 90.67 dry 91.38 88.23 85.71 80.77
Elevation
6/25/97 | Depthto dry dry 6.40 8.91 6.25 dry
Groundwater
Groundwater dry dry 90.28 85.26 84.72 dry
Elevation

A Groundwater Potentiometric Map for the April 1997 sampling event is presented in
Appendix C. The groundwater flow direction within the investigation area was shown to be in
an east-southeasterly direction, consistent with previous observations.

Table 6. Results of Laboratory Analysis of Groundwater Samples

Date Compounds Monitoring Wells VT PGQES
(ug/L)
MW-1 MW-2 MW-3 MW-4 MW-5 MW-§
5/18/95 | Total BTEX dry dry ND 0,980 13,310 dry -
(9,790)
11/9/95 | Total BTEX ND dry ND 2,400 16,590 1,840 -
(2,126)
2/6/96 Total BTEX ND dry ND 3,655 17,020 173 -
(14,580}
6/11/96 | Total BTEX ND dry ND 3,820 10,130 dry -
10/3/96 | Total BTEX dry dry NP (ND) 7,660 11,860 dry -
477157 Benzene ND dry ND (ND) 56 1,000 280 5.0
Toluene ND dry ND (ND) 11 260 9.3 1,000
Ethylbenzene ND dry ND (ND) 85 2,100 30 700
Xylenes ND dry ND (NDI) 330 11,000 190 10,000
Total BTEX ND dry ND (ND) 482 14,360 500.3 -
e — e —————————
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Date Compounds Monitoring Wells VT PGQES
(ug/L)
MW-1 MWw-2 MW-3 MW-4 MW-3 MW-§

6/25/07 | Benzene dry dry ND {ND} 480 ND dey 5.0
Toluene dry dry NI (ND}) 150 180 dry 1,000
Ethylbenzene dry dry ND (ND) 1,200 1,600 dry 700
Xylenes dry dry ND (NI¥) 4,200 5,500 dry 10,600
Naphthalene dry dry ND (ND) 220 270 dry 20
Total BFEX dry dry ND (NI) 6,030 7,280 dry -

results reported as ugfL or parts per billion (ppb)

ND = not detected

duplicate sample results are presented in: parentheses

PGQES = Primary Groundwater Quality Enforcement Standards (revised November 15, 1997)

No contaminants were identified at levels above the method detection limits in samples
collected from the monitoring wells (MW- 1, -2, and -3} located on the Haviland’s Gulf Station
property. Samples collected from the downgradient monitoring wells (MW-4, 5 and 8),
contained levels of Benzene, Ethylbenzene, Xylenes, and Naphthalene in excess of the VT
Primary Groundwater Quality Enforcement Standards. Complete laboratory data sheets and the
chain-of-custody records are presented in Appendix D.

Comparison of the 1997 groundwater sampling data to past events indicates that the degree of
contamination in areas located downgradient of the Haviland’s Gulf Station has remained
relatively constant since the start of testing in May of 1995, with Total BTEX levels ranging
from 7,280-17,020 ug/l at MW-5 and 173-1,840 ug/l at MW-8. Variations in contaminant
levels are most likely due to fluctuations in groundwater table elevations.

3.0 Risk Evaluation
3.1 Exposure Pathways

The subject area is serviced by the municipal drinking water and sewer systems. No active
public or private drinking water wells that would be impacted by the release of gasoline at the
site are known to exist within the subject area.

The drinking water line located in High Street has been shown to serve as a preferential
migration pathway for the gasoline released at the site. The release of gasoline at Haviland’s
Gulf was first detected during the installation of the existing water line. The line was installed
using appropriate gaskets and piping to prevent infiltration of gasoline contaminants.
Monitoring wells MW-4 and MW-35 are located within the water line trench. Gasoline
contaminant levels continue to exceed VT PGQES at these monitoring wells and at monitoring
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well MW-8 located south of MW-5 outside of the utility trench.

Depth to groundwater at the site ranges from 5 feet to 13 feet depending upon well location and
time of year. During seasonal dry periods many of the wells are dry, indicative of the shallow
depth to bedrock (10-15 feet below the ground surface) in this area of Brattleboro. While no
contamination has been detected in the monitoring wells located at Haviland’s Gulf,
groundwater contamination continues to be detected at levels above the VT PGQES in the
downgradient monitoring wells (particularly in MW-5, where Benzene levels continue to be as
high as 200 times greater than the VT PGQES). Based on the shallow depth to groundwater,
the persistent level of groundwater contamination that remains in the vicinity of the
downgradient monitoring wells, the presence of a preferential migration pathway and
residences located along the migration route, the potential exists for the migration of gasoline
vapors through soil gas into overlying residential structures.

3.2 Sensitive Human Receptors

Several residences are located immediately downgradient and east of Haviland’s Gulf. The
Green Street Elementary School is located approximately 300 feet southeast of the site.
Groundwater flow patterns at the subject property suggest that the contaminant plume is not
migrating towards this sensitive receptor but rather passes north of it.

3.3 Sensitive Environmental Receptors

No streams/rivers, ponds/lakes or wetlands that would impacted by the gasoline release that
oceurred at the site are located in the immediate vicinity of the subject area. No surface
discharge of groundwater emanating from the site has been identified in the subject area.

4.0 Conclusions

ENVIRONMENTAL COMPLIANCE SERVICES, INC. (ECS) provides conclusions based on remedial
and assessment actions conducted by ERD Environmental, Inc. (ERD) at Haviland’s Guif Station
located on High Street in Brattleboro, VT.

1) ECS concurs with ERD’s conclusion that continued operation of the SVE system at the
Haviland’s Gulf site does not justify the limited remedial benefits gained from this treatment.
The increase in VOCs observed during prolonged operation of the SVE system using a 1
horsepower blower appears to be the result of the accumulation of gasoline vapors in the soil
gas; however, the source of the contamination is no longer located at Haviland’s Gulf Station
but rather may be from vapors located downgradient of the station.

2) Further monitoring of the soil gas survey (SGS) points and groundwater sampling through the
summer of 1997 did not reveal additional information to warrant continuation of the SVE
system at the Haviland’s Gulf Station site.
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3 Results of analysis of groundwater samples obtained from the downgradient monitoring wells
indicate the continued presence of gasoline related compounds in excess of the VT Primary
Groundwater Quality Enforcement Standards (PGQES) in the vicinity of several residences.

4) A limited evaluation of risk posed by the gasoline release at Haviland’s Gulf Station indicates
that the extent of contamination has been successfully remediated at the station but that residual
contamination exists downgradient to the east of the station, beyond the influence of the SVE
system.

5) The extent and degree of gasoline contaminated groundwater has not been fully delineated in
areas downgradient of Haviland’s Guif Station. The concentrations of Benzene and
Naphthalene are an order of magnitude greater than the PGQES and an exposure pathway
appears to exist via soil gas migration into residential structures at several properties along the
migration route.

5.0 Recommendations

1) Since no significant increases in VOC levels were detected at the SGS points during the
summer of 1997, and no changes were detected in the trend of groundwater contaminant levels
in the monitoring wells located at Haviland’s Gulf Station, ECS is of the opinion that the SVE
system has served its purpose in remediating gasoline contaminated soils in the vicinity of the
release area and further operation of the system is not warranted.

2) White ECS does not object to recommending the gasoline station property for a Site
Management Activity Completed designation, this designation should not be extended to the
downgradient properties due to the potential risk posed by gasoline contaminants remaining in
soil and groundwater within and presumably beneath several residences located immediately
downgradient of Haviland’s Gulf Station.

3) ECS recommends that the Sites Management Section of the VT DEC consider continuing
groundwater monitoring at MW-4, -5 and -8, and further delineating the extent of this
contamination through the installation of additional groundwater monitoring wells closer to the
Haviland’s Gulf Station property and further downgradient of MW-5 and MW-8. A soil gas
survey should be conducted adjacent to the residences to screen soil gas for VOCs using a
photoionization detector. Proposed monitoring well and soil gas survey point locations are
shown on the site layout map in Appendix B. Groundwater samples should be collected during
seasonal wet periods when groundwater elevations are highest. Samples including a trip blank
and duplicate should be analyzed for VOCs via EPA Method 8020 plus MTBE, and updated
Groundwater Potentiometric and Isoconcentration Maps should be generated. A report with
conclusions and recommendations should be prepared summarizing this information. Based on
these additional investigations, this portion of the Haviland’s Guif Station “site” can be properly
evaluated for closure actions.
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Site Layout Map
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Appendix C

Groundwater Potentiometric Surface Map for April 7, 1997
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Analytical Data Sheets and Chain of Custody Records




ALPHA ANALYTICAL LABORATORTES ECE /VEO
Ay

Eight Walkup Drive

Westborough, Massachugetts 01581-1019 : ;C? ]997

(508) 898-9220

MA:M-MA-086 NH:200395-B/C CT:PH-0574

CERTIFICATE OF ANALYSIE

Client: ERD Environmental, Inc.
Addreass: 205 Main Street
BO Box 1760
Brattlebore, VT 085302
Attn: Bruce Tease

Project Number: 202-01

Site: Hauland's

ME:MAQ86 RI:&5

L

Laboratory Job Numbar: L9702596
Invoice Number: 3708 |
Date Received: 09-APR-37

Date Reported: 16-APR-37

Delivery Method: Alpha

ALPHA SAMPLE NUMBER CLIENT IDENTIFICATION SAMPLE LOCATION
L5702596-01 MW1-4797-202 J

L$702556-02 MW3-4797-202

L87025%6-03 MW4-4797-202

1,9702596-04 MW5-4797-202

L9702596-~05 MWB-4797-202

L9702596-06 MW02-4797-202

L.8702586-07 MW01-4787-202

e

Authorized bz;;;ﬁ%;éﬁi:%{__

Scott McLean - Laboratory Director

04169703 :27 Page 1




CERTIFICATE OF ANALYSIS

QE

7
MA:M-MA-086 NH:200395-B/C CT:PH-0574 ME:MA086 RI:65 997

Laboratory Sample Number: L2702596-01 Date Collected: 07-APR-97

MW1-4797~202 Date Received : 09-APR-37
Sample Matrix: WATER - Date Reported : 16-APR-97
Condition of Sample: Satisfactory Field Prep: None T,
Number & Type of Containers: 2 Vial
PARAMETER RESULT UNITS RDL REF METHOD DATES ID

PREP ANALYSIS

Axo volatile Qrganics. . . 0zaApr. DB
Benzene ND ug/1 1.0

Toluene ND ug/1 1.0
Ethylbenzene ND ug/1l 1.0

Xvlenes ND ug/1 1.0 d
1,2-Dichlorobenzene ND ug/L 1.0
1,3-Dichlorobenzene ND ug/1l 1.0
1,4-Dichlorobenzene ND ug/1 1.0
Chlorobenzene ND ug/1 1.0

Methyl tert butyl ether ND ug/1 1.0
Naphthalene ND ug/1l 1.0

Comments: Complete list of References and Glessary of Terms found in Addendum I

04169703 :27 page 2




CERTIFICATE OF ANALYSIS

| Ree
ALPHA ANALYTICAL LABORATORIES E/VE[} 4p
" App
'8 g

MA:M-MA-086 NH:200385-B/C CT:PH-0574 ME:MAO86 RI:65

Laboratofy Sample Number: L9702596-02 Date Collected: 07-APR-97
MW3-4797-202 Date Received : 09-APR-97
Sample Matrix: WATER Date Reported i 16-APR-97

Condition of Sample: Satisfactory Field Prep: None .

Number & Type of Containers: 2 Vial

" PARAMETER RESULT DNITS RDL REF METHOD DATES ID
. : ' PREP ANALYSIS

Benzene ND ug/i 1.0
Toluene ND ug/1 1.0
Ethylbenzene ND ug/1 1.0 .
Xylenes ND ug/1 1.0 ?
1,2-Dichlorcbenzene ND ug/l 1.0
1,3-Dichlorcobenzene ND ug/l 1.0
1,4-Dichlorcbenzene ND ug/1 1.0
Chlorchenzene ND ug/1 1.0
Methyl tert butyl ether ND ug/l 1.0
Naphthalene ND ug/1l 1.0

Comments: Complete list of References and Glossary of Terms found in Addendum I

04169703:27 Page 3




CERTIFICATE OF ANALYSIS

R
éiQé?bz?
ALPHA ANALYTICAL LABORATORIES i}aﬁﬁ?
"6 15

MA:M-MA-086 NH:200395-B/C CT:PH-0574 ME:MAQ86 RI:65

Laboratory Sample Number: LS702596-03 Date Collected: 07-APR-97
: B MW4-4797-202 Date Received : 09-APR-97
Sample Matrix: : WATER bate Reported : 16-APR-97
Condition of Sample: . Batisfactory Field Prep: None ‘

Number & Type of Containers: 2 Vial

PARAMETER RESULT UNITS. RDL REF METHOD DATES ID

PREP ANALYSIS

Benzene 56. ug/l 1.0
Toluene 11. ug/1 1.0
Ethylbenzene 85. ug/1 1.0
Xylenes 330 ug/1 1.0 !
1,2-Dichlorobenzene ND ug/1 1.0
1,3-Dichlorobenzens ND ug/l 1.0
1, 4-Dichlorobenzene ND ug/1l 1.0
Chlorobenzene ND ug/1l 1.0
Methyl tert butyl ether ND ug/1 1.0
Naphthalene ND ug/1 1.0

Cémments: Complete list of References and Glossary of Terms found in Addendum I

04168703:27 Page 4




CERTIFICATE OF ANALYSIS

EQlE?bZ?
ALPHA ANALYTICAL LABORATORIES O ;:1;:;_?
'¢ gy

MA:M-MA-086 NH:200395-B/C CT:PH-0574 ME:MA086 RI:65

Laboratory Sample Number: L9702596-04% Date Collected: 07-APR-97

MW5-4797-202 Date Received : 09-APR-57
Sample Matrix: WATER Date Reported : 1l&~APR-27
Condition of Sample: Satisfactory Field Prep: None .

Number & Type of Containers: 2 Vial

PARAMETER RESULT  UNITS RDL REF METHOD DATES D
PREP ANALYSIS

Benzena 1000 ug/1 10,
Toluene 260 ug/1 10.
Ethylbenzene 2100 ug/l 10.
Xylenes 11000 ug/l 10. !
1,2-Dichlorobenzene ND ug/L 10,
1, 3-Dichlorobanzene ND ug/L 10.
1,4-Dichlorobenzene ND ug/1 10.
Chlorobenzene ND ug/1 10.
Methyl tert butyl ether 17. ug/l 10.
Naphthalene ND ug/L 10.

Comments: Complete list of References and Glossary of Terms found in Addendum I

04169703 :27 Page 5




ALPHA ANALYTICAL LABORATORIES

CERTIFICATE OF ANALYSIS

R,
C&y,
*0 21
B9

MA:M-MA-086 NH:200395-B/C CT:PH-0574 ME:MA086 RI:65

Laboratory Sample Number: L97025%6-05
MWB-4797-202

Date Collected: 07-APR-97
Date Received : 08-APR-97

Sample Matrix: WATER Date Reportad 16-APR-97

Condition of Sample: Satisfactory Field Prep: None .

Number & Type of Containers: 2 Vial

.PARAHETER RESULT UNITS RDL REF METHOD DATES ID

PREP AWALYSIS

Benzene

Toluene

Ethylbenzene

Xylenes
1,2-Dichlorobenzene
i,3-Dichleorobenzene
1,4-Dichlorcbhenzene
Chlorobenzene

Methyl tert butyl ether
Naphthalene

ug/l
ug/L
ug/l
ug/L
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1l

.

FHRHEFRRPRHRRRA
coCoOoO0O0OCO O

Comments: Complete list of References and Glossary of Terms found in Addendum I
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CERTIFICATE OF AWALYSIS

ey,
ALPHA ANALYTICAL LABORATORIES /bzig
44‘0 £a)

MA:M-MA-086 NH:200395-B/C CT:PH-0574 ME:MAOS86 RI:65 /d
Laboratory Sample Number: L97025396-06 Date Collected: 07-APR-97
MW02-4797-202 Date Receivad : 09-APR-87
Sample Matrix: . WATER . Date Reported : 16-APR-97
Condition of Samplez Satisfactory Pield Prep: None .
Number & Type of Containers: 2 Vvial
PARAMETER RESULT UNITS RDL REF METHOD DATES ID

PREP ANALYSIS

Benzene ND ug/1 1.0
Toluene ND ug/l 1.0
BEthylbenzene ND ug/L 1.0
Xylenes ND ug/L 1.0 ¢
1,2-Dichlorobenzene ND ug/l 1.0
1,3-Dichlorobenzene ND ug/l 1.0
1,4-Dichlorobenzene ND ug/1l 1.0
Chlorobenzene ND ug/l 1.0
Methyl tert butyl ether ND ug/l 1.0
Naphthalene ND ug/1 1.0

Comments: Complete list of References and Glossary of Terms found in Addendum I

04165763127 Page 7




CERTIFICATE OF ANALYSIS

iE?QE?bE?
ALPHA ANALYTICAL LABORATORIES 0 Aﬁ%,
/8 B

MA:M-MA-086 NH:200335-B/C CT:PH-0574 ME:MAOSE RI:65

Laboratory Sample Number: L9702596-07 Date Collected: 18-MAR-97
MWO1-4797-202 Date Received : 09-APR-87

Sample Matrix: WATER Date Reported : 16-APR-97

Condition of Sample: Satisfactory _ Field Prep: None .

Number & Type of Containers: 1 Vial

PARAMETER RESULT UNITS RDL REF METHOD DATES Ib

PREP ANALYSIS

Benzene ND ug/l 1.0
Toluene ND ug/l 1.0
Ethylbenzene ND ug/L 1.0
Xylenes ND ug/l 1.0 ¢
1, 2-Dichlorcbenzene ND ug/L 1.0
1,3-Dichlorobenzene ND ug/1 1.0
1, 4-Dichlorobenzene ND ug/l 1.0
Chlorobenzene ND ug/l 1.0
Methyl tert butyl ether ND ug/1 1.0
Naphthalene ND ug/1l 1.0

Comments: Complete list of References and Glossary of Terms found in Addendum I

04165703:27 Page %




QUALITY ASSURANCE BATCH MS/MSD ANALYSIS

K& 2
/}2?
ALPHA ANALYTICAL LABORATORIES 4?‘%9p
Ty
& @9)

Laboratory Job Number: L97025396

Parametexr MS % MSD % RPD

1,1-Dichlorcethene 112 104 7 '
Trichloroethene 115 101 i3 '
Chlorchenzene 101 118 16

Benzene 95 102 7

Toluene . . 96 116 19

Ethylbenzene 93 92 7

04169703:27 Page 9




ADDENDUM I

ALPHA AMALYTICAL LABORATORIES ﬁé\cé\/l/@
0 40

2
REFERENCES '8 :@\9;

1. Test Methods for Evaluating Solid Waste: Physical/Chemical Methods. EPA SW-
846. 1986,

GLOSSARY OF TERMS AND SYMBOLS

REF Reference number in which test method may be found.
METHOD Method number by which analysis was performed.
ip Initials of the analyst.

LIMITATION OF LIABILITIES

Alpha Analytical, Inc. perforxms services with reasonable care and diligence

normal to the analytical testing laboratory industry. In the event of an error, the
sole and exclusive responsibility of Alpha Analytical, Inc., shall be to re-perform
the work at it’s own expense. In no event shall Alpha Analytical, Inc. be held
liable for any incidental consequential or special damages, including but not
limited to, damages in any way connected with the use of, interpretation of,
information or analysis provided by Alpha Analytical, Inc.

We strongly urge our clients to comply with EPA protocol regarding sample
volume, preservation, cooling, containers, sampling procedures, holding times
and splitting of samples in the field.

04169703:27 Page 10
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R Eight Walkup Drive
I LP H A Westborough, Ma o1ss1.1019 | CHAIN OF CUSTODY RECORD |Ne. 72434
Analytical Laboratories, Inc.|508-898-9220 FAX 508-898-9193 | and ANALYSIS REQUEST RECORD |, Lowd }

Company Name: Project Number: 267 5 & / Project Name / J..ocalio?: Date Due:
/.QH-QD &]M/@M/ME?U‘ML P.O. Number: ‘7“'/7? MMLAM“ > g Dﬂ 7/ 9//
Company Address: Phone Numl;er: ' Project Manager:
¢ B Toc ee8-F2~4573 %QO‘LE EAse
,@@,4777_(5/’5/70 T 05307~ FAX No.; 82 - 264 -3
S | § | Method Preserve.| MATRIX /SOURCE CODES _
G Cuba G = Glass ; { number of containers) | 1, MW = Menitoring Well RO = Runoff O = Qutfall W= W?H L F = Landfit
A=Amber Giass o i L = Lake/Pond/Ocean | = Influent E = Effluent DW = Drinking Water
8= Backra Cortsiner @ y o 8 _ R = River Stream $=Sol SG=Sudge B = Bottom Sediment
Containers é 2 HEREE SamPING | x1 = ot ' X2 = Othor
: Sample I.D. |mumbernype) | = | 5| 3| Z| &l =| 3|3 [Date | Time Analysis Requested
\Muwi-4792-202. | Z- V/G cl W | WY | 52| Yaes/ apzo )
L kw3 -4757-202.| 2y | X| | ¥ 535 \
Syws-sr57202] 2-Yffe ol | | || | ] |
Hei5-4797 - 2o2| 7~ V/( G ] 5750
\ Mg - 4757 ~202-| 2 V/C o ¥ 62 |
Muw02 4797202 f%- WX \/ 0 / /{/C
el - 4797202 1;/ /r\% XX | Plebelssio \l/ /({/&
e :
<A
P K>/§E% <
: &) \‘_fzﬁ’fcy |
T é Fhflaion %7’7 e NUMBER\ [“\{RANSFERS RELINQUISHED BY TRANSFERS ACCEPTED BY ) DATE TIME
(RN L &:’D iz 625 1 m = / L//c;/q-] Jyizeo
Y roomiga COMMENTS : / J —t—F—
| Depheate + | Fip Olank inctcled | = |Inekf MM b | V7] 1515
; ARG
4 S~/
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ALPHA ANALYTICAL LABORATORIES

_ RECEIVED JU :

Eight Walkup Drive ED L 0 ? 193? -
Westborough, Massachusetts 01581-1019

' ' {508) 898-9220

MA:M-MA-086 NH:200395-B/C CT:PH-0574 ME:MAO8S6 RI:65

CERTIFICATE OF ANALYSIS

Client: ¥ERD Environmental, Inc. Laboratory Job Numbar: L9704983
Address: 205 Main Street Invoice Numbar: 6120

PO Box 1760 .

Brattleboro, VT 05302 - Date Received: 26-JUN-97
Attn: Bruce Tease Date Reported: (§3-JUL-57
Project Number: 202 Delivery Method: Alpha
8ite: Havilands Gulf
ALPHA SAMPLE NUMBER CLIENT IDENTIFICATION SAMPLE LOCATION

7

L5704983-01 MW-3-62597-202
L97045%83-02 MW-4-62597-202
L9704983-03 MW-5-62597-202
L9704983-04 MW-02-62597-202
1,9704983-05 MW-01-62597-202

Authorized by: //'jé/nma// ﬁ%‘

James R. Roth, PhD - Laboratory Manager

07039712:17 Page 1




ALPHA ANALYTICAL LABORATORIES RECEWED Yel g7 1905
CERTIFICATE OF ANALYSIS 1997

MA:M-MA-086 NH:200395-B/C CT:PH-0574 ME:MA086 'RI:65

Laboratory Saﬁplé Mumber: L9704983-01 Date Collected: 25-JUN-97
MW-3-62587-202 Date Received : 26-JUN-37

Sample Matrix: : WATER Date Reported : 03-JUL-97

Condition of Sample: Satisfactory Field Prep: None '

Number & Type of Containers: 2 Vial

PARAMETER RESULT TNITS RDL REF METHOD DATES ID
PREP ANALYSIS

Benzene ND ug/l 1.0
Toluene ND ug/1l 1.0
Ethylbenzene ND ug/1l 1.0
Xylenes ND ug/1 1.0 d
1,2-Dichlorcbenzene ND ug/L 1.0
1,3-Dichlorobenzene ND ug/1 1.0
1, 4-bichlorckenzene ND ug/1l 1.0
Chlorobenzene ND ug/l 1.0
Methyl tert butyl ether ND ug/l 1.0
Naphthalene ND ug/1 1.0

Comments: Complete list of References and Glossary of Terms found in Addendum I

07039712:17% Page 2




ALPHA ANALYTICAL LABORATORIES
CERTIFICATE OF ANALYSIS

MB.:M-MA-086

Laboratory Sample Number: L9704983-02
MW-4-62597-202

NH:200385-B/C CT:PH-0574 ME:MA0B6

@gcg;ygg UL g9 agy

RI: 65

Pate Collected: 25-JUN-97
Date Received : 26-JUN-97
: 0

Bample Matrix: WATER Date Reported 3-J0L-97

Condition of Sample: Satisfactory Field Prep: None ‘

Number & Type of Containers: 2 Vial

PARAMETER RESULT UNITS RDL REF METHOD DATES ID

PREP ANALYSIS

Benzene 480
Toluene . 150
Ethylbenzene 1200
Xylenes 4200
1,2-Dichlorobenzene ND
1, 3-Dichlorobenzene ND
i1,4-Dic¢chlorocbenzene ND
Chlorobenzene ND
Methyl tert butyl ether ND
Naphthalene 220

ug/1l
ug/1
ug/l
ug/L
ug/L
ug /1l
ug/l
ug/L
ug/1
ug/1

10.
10.
10.
10. !
10.
10.
10.
10.
10.
10.

Comments: Complete list of References and Glossary of Terms found in Addendum I

67039712:17 Page 3




ALPHA AMALYTICAL LABORATORIES
CERTIFICATE OF ANALYSIS

RE‘CE‘IVED JULg s 1997

MA:M-MA-086 NH:200395-B/C CT:PH-0574 ME:MAOQB6 .RI:E65

Laboratory Sample Number: L5704983-03 Date Cocllected: 25-JUN-97
MW-5-62597-202 Date Received : 26-JUN-27

Sample Matrix: WATER Date Reported : 03-JUL-97

Condition of Sample: Satisfactory Field Prep: None .

Number & Type of Containers: 2 Vial

PARARMETER RESULT TUHITS RDL REF METHOD DATES ID

PREP ANALYSIS

Benzene ND
Toluene 180
Ethylbenzene 1600
Xylenes 5500
1,2-Dichlorobenzene ND
1, 3-Dichlorobenzene ND
1,4-~Dichlorobenzene ND
Chlorobenzene ND
Methyl tert butyl ether ND
Naphthalene 270

ug/L
ug/L
ug/lL
ug/L
ug/lL
ug/L
ug/1
ug/L
ug /1
ug/Ll

io.
16,
10.
10.
10.
10.
10.
10.
10.
16,

Comments: Complete list of References and Glossary of Terms found in Addendum I

07039712:17 Page 4




ALPHA ANALYTICAL LABORATORIES
CERTIFICATE OF ANALYSIS

L

wd i REQ JU{ ”? ;?

197
MA:M-MA-086 NH:200395-B/C CT:PH-0574 ME:MA086 RI:65
Laboratory Sample Number: L9704983-04 Date Collected: 25-JUN-97
MW-02-62557-202 Date Received : 26-JUN-57
Sample Matrix: WATER Date Reported : 03-JUL-97
Condition of Sample: Satisfactory Field Prep: None ‘
Number & Type of Containers: 2 Vial
PARAMETER RESULT ONITS RDL REF METHOD DATES ID

PREP ANALYSIS

Benzene

Toluene

Ethylbenzene

Xylenes
i,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4~Dichlorobenzene
Chlorobenzene

Methyl tert butyl ether
Naphthalene

CEEEEEEEEE

ug/l
ug/1
ug/l
ug/1
ug/1l
ug/1
ug/1l
ug/1l
ug/1l
ug/1

.

PHPRRRRERPP
cocoCcOoODOOOOC

Comments: Complete list of References and Glossary of Terms found in Addendum I

07039712:17 Page S




CERTIFICATE OF ANALYSIS

ATLPHA ANALYTICAL LABORATORIES /a5125Q4EZ7 y
0

0/&9
MA:M-MA-086 NH:200395-B/C CT:PH-0574 ME:MA086 RI:65 )~'
Laboratory Sample Numbar: L3704983-05 Date Collectad: 25-JUN-97
MW-01-62597-202 Date Receaived : 26-JUN-97
Sample Matrix: WATER Date Reported : 03-JUL-97
Condition of Sample: Satisfactory Field Prep: None ‘
Number & Type of Containers: 1 Vial
 PARAMETER RESULT UNITS RDL REF METHOD DATES ID

PREP ANALYSIS

Benzene ND ug/L 1.0
Toluene ND ug/l 1.0
Ethylbenzene ND ug/1 1.0
Xylenes ND ug/1 1.0 !
1,2-Dichlorobenzene ND ug/1l 1.0
1,3-Dichlorobenzene ND ug/1 1.0
i,4-Dichlorobenzene ND ug/1 1.0
Chlorobenzene ND ug/l 1.0

. Methyl tert butyl ether ND ug/l 1.0
Naphthalene ND ug,/1 1.0

Comments: Complete list of References and Glossary of Terms found in Addendum I

07039712:17 Page &




ALPHA ANALYTICAL LABORATORIES YD JU
QUALITY ASSURANCE BATCH MS/MSD ANALYSIS { J

Laboratory Job Number: LS704583

Parameter MS % MSD % RED

1,l1-Dichlorcethene 105 87 19 .
Trichloroethene a9 92 7
Chlorobenzene 111 110 1
Benzene a3 94 1
Toluene 83 100 ?
Ethylbenzene 93 94 1

07039712:17 Page 7
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ADDENDUM T

ALPHA ANALYTICAL LABORATORIES RECE[V&E} JU [ 07 1397

REFERENCES

1. Test Methods for Evaluating Solid Waste: Physical/Chemical Methods. EPA SW-
846. 1986.

GLOSSARY OF TERMS AND SYMBOLS

REF Reference number in which test method may be found.
METHOD Method number by which analysis was performed.
ID Initials of the analyst.

LIMITATION OF LIABILITIES

Alpha Analytical, Inc. performs services with reascnable care and diligence

normal to the analytical testing laboratory industry. In the event of an error, the
sole and exclusive responsibility of Alpha Analytical, Inc., shall be to re-perform
the work at it’s own expense. In no event shall Alpha Analytical, Inc. be held
liable for any incidental conseguential or special damages, including but not
limited to, damages in any way connected with the use of, interpretation of,
information or analysis provided by Alpha Analytical, Inc.

We strongly urge our clients to comply with EPA protocol regarding sample
volume, preservation, cooling, containers, sampling procedures, holding times
and splitting of samples in the field.

07038712:17 Page 8
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ALPH A e sissiios | CHAIN OF CUSTODY RECORD No. 1 1329 |
Analytical Laboratories, Inc.|508-898-9220 FAX 508-898-9193 and ANALYSIS REQUEST RECORD |,.. [ « |

COj?n)’ Name : ‘Qa A ’_Z[{[(_‘ Project Number : 102/ Project Nﬁn:f tio;: < [ P “Date-Reogived: in: Labs - Date Due:
ng EJL” N 7/‘?"(., . Vi [wad s Ale —
/ ) P.O. Number: LKAL[ 6%&’(‘7’&5;50&0‘; ¥ {
Company Address: Phone Number: Project Manager:
. (A STR €ET —36 "7
é‘g_i__;,%g 8o E“’j CT o530\ ,;f:f...zgz{ 67177 ’ RLUCE TEASTE
| e vevia | 8 | Method Preserve.| MATRIX/SOURCE CODES
C=Cube G = Glass 5 { number of cortainers) { {1y MW = Monitoring Well RO = Runoff O = Outiall W =Wall LF = Landfil
A=Amber Glass [= L | = Lake/Pond/Ocean 1 = Influent E = Effluent DW = Drinking Water
B~ %:::ﬂoodaner 2l o é . R = River Stream 8§=8cll  SG=Sludge B = Bottom Sediment
; Containers % % .L:: :.__.5 I gl= Sampling | v _ oter X2 = Other
g Sample I.D. | qumbernype) | 5 | 5| E| 2] &] | 8|3 |Date [Time Analysis Requested
({ Wi -3—-62591-7+7 /Z. [ 0\ M )O é/ZE 274 Qo070 (6—5 o/J(__y)
L e zen | i) ) | lgzsiem| y
M-S 25720 f 7 (A M \0 @/,25’%% « “
: . ) \l A\ =1
MW-tz-62577-262 f 0](/) My Jg/za' Zal " “
. { ; 7
lwsor-gzszzze2 | [1]y) MR \Y | lefzsize0| " B
23 ¢
.-rr{; -
Y <
&
il
L7 {
5 : ‘_c\’-:":-
&'X:’gco ,7,5&9{ g?z éz;% ';?efn NUMBER | TRANSFERS RELINQUISHED BY TAANSFEAS ACCEPTED BY DATE | cyTiME
N A " 7 - . ——_—
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Appendix E

Site Plan Showing Proposed Monitoring Well and SGS Point Locations
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